A seismic volume of a certain stratigraphic layer may be decomposed into components for channel analysis. In the first case study of stratigraphic interpretation, the relative amplitude of the first component outlines the channel. The relative amplitude of the second component discovers different lithological or stratigraphical features inside the channel. The relative amplitude of the third component reveals a yoke lake. In the second case study of fluvial sand mapping, multi-wavelet seismic trace decomposition and reconstruction was used to enhance the difference of fluvial sand from the other reflections. The fluvial sand is then mapped using volume-based decomposition on the new reconstructed seismic data in the area. The result show very high correlation with drilling results in the area.
Introduction:
The term "volume-based" is used in this paper to emphasis on the difference from normal trace-by-trace seismic data processing. It is a one round processing and uses SVD to perform decomposition. SVD is a very stable decomposition algorithm that were used in inverse problems , noise filtering Kendall, Jin and Ronen, 2005) and in VSP dada processing , etc. just name a few.
In this paper, we present the case studies of using volumebased in channel analysis and then combined with multiwavelet seismic trace reconstruction to map sand distribution in the study area.
The Basics:
Volume-based waveform decomposition can decompose a input seismic volume of seismic segments into components of different waveform shapes. The seismic segments can then be reconstructed by linear combination of the components. The shape of the waveforms of different components is statistically obtained based on the input seismic segments. The waveform of the first component represents the most common shape and holds the most amount of total energy in all input segments. The waveform of the second component represents, after the first component, the most common shape and holds the most energy in the remaining input segments. The waveform of the third component represents the most common shape and holds the most energy after the first and second components… and so forth. The waveforms of the higher components are normally less common and their components are most likely noises.
In terms of geological and stratigraphic interpretation, the same component of similar amplitude should represent the similar physical or stratigraphic properties of the geological layer corresponding to the input seismic segments. The first component should normally represent the first level feature of the geological or stratigraphic layer in the area. It should outline the first level blocks of different geological or stratigraphic features. The second component is weaker than the first and should represent the second level differences in geological and stratigraphic features. The third component should represent the higher level geological and lithological features. And so forth for the higher components.
Case Study I: Stratigraphic Interpretation
This case history uses volume-based waveform decomposition to find the stratigraphic features at different levels. Figure 1A , 1B and 1C show the relative amplitudes of the first, second and third components of the target layer. Figure 1A Figure 1B Figure 1C 
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Volume-based waveform decomposition for stratigraphic interpretation and sand mapping Figure 1A is relative amplitude the first component. It outlines a large North to South channel. It was less developed at the South and North side of the area. Well A drilled at north side and produced 5 tons of oil per day. Well C drilled at South and produced 114 tons of oil per day. Well B did not find oil sand at all. Figure 1B is the relative amplitude of the second component. It reveals a narrow stratigraphic feature in the middle of and along the channel. It might have been a deep-water channel inside the channel, or a narrow and solid island in the middle of the channel. This may explain why well B failed to find sand. Figure 1B also outlines the North part of the river, which is less developed than the middle part. Figure 1C is the amplitude of the third component. After the most strong features and energy in the first and second components, it reveals a higher-level stratigraphic feature that is very likely a yoke lake. Figure 2 shows the original section from a 3D survey. Two wells, A and B are on the section. The target layer is below the purple horizon and corresponding to the negative (red) event in the black circle mark. Well A drilled 1.5 meters of wet sand. Well B drilled 9 meters of sand with 6.2 meters net pay of oil. The negative event exists at both wells and it is difficult to see the difference at the two wells. 
Case Study II: Sand Mapping
Conclusions
The two case studies presented in this paper show the usefulness of volume-based decomposition and reconstruction in stratigraphic interpretation and sand mapping.
